NIR-responsive nanoplatform for pre/intraoperative image-guided carcinoma surgery and photothermal ablation of residual tumor tissue.
Local recurrence is common among patients with advanced cancer who have undergone surgery. Here, we developed a new surgical treatment for cancer based on a nanoparticle that loaded a near-infrared dye (IR780 iodide) and perfluorooctyl bromide into liposomes (NP-IR780). In an orthotopic breast cancer mouse model, NP-IR780 was demonstrated to have excellent tumor-targeting ability due to the selective tumor accumulation of IR780 iodide and the enhanced permeation and retention effect of the nanoparticle. With the excellent targeting ability, concurrent computed tomography and photoacoustic imaging were achieved for preoperative planning. In particular, NP-IR780 could serve as a tumor indicator for near-infrared fluorescence image-guided precise resection of lesions during surgery. Importantly, residual tumors could be ablated through intraoperative photothermal therapy without obvious recurrence. This work provides a theranostic strategy that significantly improved the survival of mice through pre/intraoperative image-guided tumor resection and subsequent photothermal therapy of residual lesions.